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REMOTE STORAGE DIGITAL VIDEO method steps and apparatus components related to a storage 
RECORDING OPTIMIZATION METHOD server for use with media content . Any process descriptions 

AND SYSTEM or blocks in flow charts should be understood as represent 
ing modules , segments , or portions of code which include 

BACKGROUND one or more executable instructions for implementing spe 
cific logical functions or steps in the process . Alternate 

Technical Field implementations are included , and it will be clear that 
functions may be executed out of order from that shown or 

This disclosure relates generally to storage systems , and discussed , including substantially concurrently or in reverse 
more particularly to storage systems for media content . order , depending on the functionality involved . Accordingly , 

the apparatus components and method steps have been Background Art represented where appropriate by conventional symbols in 
the drawings , showing only those specific details that are Digital video recorders ( DVRs ) have transformed how pertinent to understanding the embodiments of the present people consume media content . Using television as an 15 disclosure so as not to obscure the disclosure with details example , there was a time when one had to be in front of the 

television to watch a particular show . The advent of video that will be readily apparent to those of ordinary skill in the 
recorders allowed time shifting , and permitted viewers to art having the benefit of the description herein . 
watch shows at later times . While effective , video recorders It will be appreciated that embodiments of the disclosure 
relied upon analog tapes that were of less than optimal 20 described herein may be comprised of one or more conven 
quality , were prone to breakage , and that were time con tional processors and unique stored program instructions 
suming to rewind and fast - forward . Digital video recorders that control the one or more processors to implement , in 
revolutionized time shifting by alleviating these problems . conjunction with certain non - processor circuits , some , most , 
Digital video recorders allow viewers to quickly and simply or all of the functions of storage optimization as described 
make digital recordings on a hard disk or other storage 25 herein . The non - processor circuits may include , but are not 
medium . limited to , a radio receiver , a radio transmitter , signal 

Early digital video recorders relied upon local hard drives drivers , clock circuits , power source circuits , and user input 
for their operation . When a viewer recorded a particular devices . As such , these functions may be interpreted as steps 
show , a digital video recorder at the viewer's home and of a method to perform storage optimization . Alternatively , 
connected to the viewer's television received the show and 30 some or all functions could be implemented by a state 
wrote its data to a hard disk stored in side the recorder . While machine that has no stored program instructions , or in one this method worked well in practice , there is a demand for or more application specific integrated circuits ( ASICs ) , in increased flexibility in how media content is consumed , which each function or some combinations of certain of the stored , and managed by users . functions are implemented as custom logic . Of course , a 

BRIEF DESCRIPTION OF THE DRAWINGS combination of the two approaches could be used . Thus , 
methods and means for these functions have been described 

The accompanying figures , where like reference numerals herein . Further , it is expected that one of ordinary skill , 
refer to identical or functionally similar elements throughout notwithstanding possibly significant effort and many design 
the separate views and which together with the detailed 40 choices motivated by , for example , available time , current 
description below are incorporated in and form part of the technology , and economic considerations , when guided by 
specification , serve to further illustrate various embodiments the concepts and principles disclosed herein will be readily 
and to explain various principles and advantages all in capable of generating such software instructions and pro 
accordance with the present disclosure . grams and ICs with minimal experimentation . 

FIG . 1 illustrates a prior art system . Embodiments of the disclosure are now described in 
FIG . 2 illustrates another prior art system . detail . Referring to the drawings , like numbers indicate like 
FIG . 3 illustrates an explanatory system configured in parts throughout the views . As used in the description herein 

accordance with one or more embodiments of the disclosure . and throughout the claims , the following terms take the 
FIG . 4 illustrates an explanatory system configured in meanings explicitly associated herein , unless the context 

accordance with one or more embodiments of the disclosure . 50 clearly dictates otherwise : the meaning of “ a , ” “ an , ” and 
FIG . 5 illustrates an explanatory system configured in “ the ” includes plural reference , the meaning of “ in ” includes 

accordance with one or more embodiments of the disclosure . “ in ” and “ on . ” Relational terms such as first and second , top 
FIG . 6 illustrates an explanatory method configured in and bottom , and the like may be used solely to distinguish 

accordance with one or more embodiments of the disclosure . one entity or action from another entity or action without 
FIG . 7 illustrates various embodiments of the disclosure . 55 necessarily requiring or implying any actual such relation 
Skilled artisans will appreciate that elements in the figures ship or order between such entities or actions . Also , refer 

are illustrated for simplicity and clarity and have not nec ence designators shown herein in parenthesis indicate com 
essarily been drawn to scale . For example , the dimensions of ponents shown in a figure other than the one in discussion . 
some of the elements in the figures may be exaggerated For example , talking about a device ( 10 ) while discussing 
relative to other elements to help to improve understanding 60 figure A would refer to an element , 10 , shown in figure other 
of embodiments of the present disclosure . than figure A. 

Remote storage digital video recording is offering 
DETAILED DESCRIPTION OF THE DRAWINGS increased flexibility in how media content is consumed , 

stored , and managed by users . Remote storage digital video 
Before describing in detail embodiments that are in accor- 65 recorders ( RS - DVRs ) are sometimes known as network 

dance with the present disclosure , it should be observed that personal video recorders ( NPVR ) . In a remote storage digital 
the embodiments reside primarily in combinations of video recording system , rather than a user storing content in 

35 
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the consumer's recording device , the content is stored on Family . In one or more embodiments , the control circuit only 
one or more storage servers that are accessible by a user records the data for this episode once on the computer 
device across a network . readable medium . As such , episode 9 would be written to 

In remote digital video recording systems , content is one set of clusters on the computer readable medium . 
captured at the network level and stored . The user can then 5 However , to provide each user with their own distinguish 
access the content through their user device . Stored pro able file entry , the control circuit will create two distinguish 
grams are generally only accessible by their owners , and able file entries in the file allocation table that index the 
may be subject to legal restrictions and regulations . selfsame clusters of the computer readable medium , namely , 

In remote digital video recording systems , the data asso the clusters in which episode 9 is recorded . The fact that 
ciated with media content files can be voluminous . For 10 multiple distinguishable file entries index the selfsame clus 
example , the audio and visual data for a feature - length ters results in enormous storage savings at the storage server . 
movie can be in the range of several gigabytes . Even a At the same time , the fact that separate and distinguishable 
thirty - minute television program can run several hundred file entries are created for each user's recording means that 
megabytes . These large file sizes tax the storage capacity of user devices in communication with the storage server are 
the storage server ( s ) in a remote digital video recording 15 unaware that only a single copy of the content is stored . The 
system . Moreover , when multiple users record the same storage server accordingly can make those client devices , 
movie again and again , the same multi - gigabyte file is which are remote , perceive a first distinguishable file entry 
replicated again and again at the storage server ( s ) . In prior and a second distinguishable file entry index different clus 
art systems , especially where regulatory or other consider ters when they actually index the same clusters . 
ations require each user of the system to have their own 20 Turning now to FIG . 1 , illustrates therein is a prior art 
individually accessible file , the replication reduces effi network digital video recording system 100. The system 100 
ciency and increases the overall cost of the system . includes a storage server 110 that is in communication with 

Embodiments of the present disclosure provide a solution one or more client devices 106,107,108 belonging to one or 
to this memory consumption while still meeting the regu more users 103,104,105 . The system 100 allows the users 
latory and other considerations that each user have their own 25 103,104,105 to record content 109 on a computer readable 
individually accessible file . Embodiments of the disclosure medium 138 at the storage server 110 for later consumption 
are directed to an optimized method for providing remote through their client devices 106,106,108 . 
storage for digital video recordings . Embodiments of the A content provider 101 provides the content 109 to each 
disclosure contemplate that a plurality of users using a client device 106,107,108 across a network 111. Using a 
remote storage digital video recording system will , from 30 remote control or other control device , a particular user , e.g. , 
time to time , record the same data . For example , multiple user 103 , can elect record the content 109 for consumption 
users may record the same movie , television program , or at a later time . When this occurs , the storage server 110 
sporting event . Embodiments of the disclosure detect these records data 123 corresponding to the content 109 on one or 
“ duplicate content " recordings and write the actual content more clusters 130 of the computer readable medium 138 . 
as data in a storage server only once . When subsequent 35 When one user , e.g. , user 103 , records content , the storage 
“ duplicate ” recordings are made , control circuit of one or server 110 creates a file 120 for the content 109. The file 120 
more storage servers creates , in a file allocation table , indexes the clusters 130 where the data 123 are stored . After 
distinguishable file entries for each recording . Accordingly , this is complete , any of the other users 104,105 are able to 
each user has a separate and distinguishable file in the file access and consume the content 109 via their respective 
allocation table . However , each of these separate and dis- 40 client devices 107,108 by accessing the file 120. As other 
tinguishable files indexes the selfsame clusters , which are users 104,105 record other content , the storage server 110 
clusters containing the content data . Thus , if five users creates additional separate and distinct files . These addi 
record an episode of Modern Family , five separate and tional files will index other clusters of the computer readable 
distinct files will be created one for each user — in the file medium 138 , as the content being recorded is different . At 
allocation table . Each of these five files , however , will index 45 the same time , these additional files will still be accessible 
the selfsame clusters containing the data for the episode . to all users 103,104,105 . In short , every recording results in 
Note that as used herein , “ selfsame ” is used in accordance a separate and dedicated file indexing different clusters of 
with its Standard English dictionary definition , i.e. , “ the the computer readable medium 138 . 
same or exactly the same . ” A problem with network digital recording systems 100 , 

In one embodiment , a storage server of a remote storage 50 such as that shown in FIG . 1 , is that there is an open question 
digital video recording system includes a memory and a regarding whether allowing all users 103,104,105 to access 
control circuit . The memory includes computer readable a common file may violate US copyright law . The same 
media , such as disk storage , solid - state storage , or equiva question has been settled , however , with respect to remote 
lents , for storing media content offering data . In one or more storage digital video recording systems . Turning now to 
embodiments , the control circuit is configured to create a file 55 FIG . 2 , illustrated therein is one example of a prior art 
allocation table to organize clusters of the computer readable remote storage digital video recording system 200 . 
medium . The file allocation table includes a plurality of The prior art remote storage digital video recording 
distinguishable file entries . Accordingly , if user A records system 200 includes a storage server 210 that is in commu 
episode 9 of Modern Family , this would constitute one nication with one or more client devices 206,207,208 
distinguishable file entry . Similarly , if user B records epi- 60 belonging to one or more users 203,204,205 . The prior art 
sode 9 of Modern Family , this is another distinguishable file remote storage digital video recording system 200 allows the 
entry . If user C records an Atlanta Braves game , this users 203,204,205 to record content 209 on a computer 
constitutes a third distinguishable file entry , and so forth . readable medium 238 at the storage server 210 for later 
Each of the distinguishable file entries indexing clusters of consumption through their client devices 206,206,208 . 
the computer readable medium . A content provider 201 provides the content 209 to each 

In the example of the preceding paragraph , note that user client device 206,207,208 across a network 211. Using a 
A and user B both recorded the same episode of Modern remote control or other control device , a particular user , e.g. , 
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user 203 , can elect record the content 209 for consumption entries 320,321 indexing selfsame clusters 331 of the com 
at a later time . When this occurs , the storage server 210 puter readable medium 308 as described in subsequent 
records data 223 corresponding to the content 209 on one or figures . 
more clusters 230 of the computer readable medium 238 . The remote storage digital video recording system 300 of 
As each user 203,204,205 elects to record data with their 5 FIG . 3 includes a storage server 310 that is in communica 

client device 206,207,208 , the storage server 210 writes to tion with one or more client devices 306,307,308 belonging 
more and more sectors of the computer readable medium to one or more users 303,304,305 across an interactive 
238. As this is a prior art remote storage digital video network 311. In one embodiment , the storage server 310 
recording system 200 , rather than recording a user's desired comprises a video recording device . The interactive network 
content in the client devices 206,207,208 , all data is 10 311 may be any type of network capable of transferring data electronically , such as , but not limited to , cable networks , the recorded at the storage server 210. Accordingly , the com Internet , wireless networks , Telco networks , or satellite puter readable medium 238 will typically have a large networks . It will be clear to those of ordinary skill in the art storage capacity . In short , the storage server 210 will gen having the benefit of this disclosure that embodiments are erally be an advanced video server operating in a network 15 not so limited . Other networks can be used as well . and having a memory with a large storage space . The remote storage digital video recording system 300 

It is well to note that a prior art remote storage digital allows the users 303,304,305 to record content 309 on a 
video recording system 200 , such as that shown in FIG . 2 , computer readable medium 308 at the storage server 310 for 
differs in concept from the prior art network digital video later consumption through their client devices 306,306,308 . 
recording system ( 100 ) described above . The primary dif- 20 Examples of client devices 306,307,308 occurring in various 
ference occurs in how content is recorded . As noted above , environments include a television , set - top - box , personal 
in the prior art network digital video recording system ( 100 ) , computer , laptop , smartphone , tablet computer , personal 
a particular user ( 103 ) can record content ( 109 ) and other digital assistant , handheld computer , cellular telephone , or 
users ( 104,105 ) can then access that content ( 109 ) by the like . 
accessing a dedicated file ( 120 ) indexing clusters ( 130 ) of 25 A content provider 301 provides the content 309 to each 
the computer readable medium ( 138 ) where data ( 123 ) client device 306,307,308 across a network 311. The content 
corresponding to the content ( 109 ) is stored . By contrast , in provider 301 can originate content 309 and can deliver it to 
prior art remote storage digital video recording systems 200 , a server complex comprising the storage server 310 for 
the storage server 210 records and stores data for every distribution to the client devices 306,307,308 . The content 
program requested and allows only the user who actually 30 309 can be delivered in various formats and protocols , 

depending upon the type of system employed . For example , initiated the recording to access the content . Accordingly , in 
the prior art remote storage digital video recording system content provider 301 may provide the content 309 by RF 

signals by satellite , ATM data from ATM networks , local 200 , the storage server 210 creates a separate , dedicated file feeds , and other information via terrestrial link . The content 220,221,222 , as well as a separate copy of the data 223,224 , 35 providers 301 may also transmit digital files across the 225 , each and every time a user 203,204,205 records a interactive network 311 . 
program . The storage server 310 is configured to receive record 
One of the reasons the storage server 210 creates a signals 341,342,343 from the client devices 306,307,308 to 

separate , dedicated file 220,221,222 , as well as a separate initiate recording operations . Using a remote control or other 
copy of the data 223,224,225 , each and every time a user 40 control device , a particular user , e.g. , user 303 , can elect 
203,204,205 records a program is due to a court ruling record the content 309 for consumption at a later time . When 
interpreting US copyright law . In Cable News Network vs. this occurs , the storage server 310 records data 323 corre 
CSC Holdings , 536 F.3d 121 ( 2d Cir . 2008 ) , cert . denied , the sponding to the content 309 on one or more clusters 330 of 
Supreme Court let stand a decision from the Second Circuit the computer readable medium 308 . 
held that by creating a separate , dedicated file 120,121,122 45 The storage server 310 of FIG . 3 differs from the storage 
for each recording , a prior art remote storage digital video server ( 110 ) of FIG . 1 and the storage server ( 210 ) of FIG . 
recording system 200 is in compliance with fair use rules 2 in that it includes a file allocation table manager 340 , 
because the only difference between users 203,204,205 operable with the control circuit of the storage server 310 , 
recording content 209 on locally on their client devices that causes the control circuit to create a file allocation table 
206,207,208 and recording the content 209 at a storage 50 314 to organize clusters 330 of the computer readable 
server 210 is location . This singular difference hinges , medium 308 that is accessible through the memory of the 
however , upon each user's recording initiation resulting in a storage server 310. As each user 303,304,305 elects to 
separate , dedicated file 220,221,222 . record content 309 with their client device 306,307,308 , the 

Turning now to FIG . 3 , illustrated therein is a remote file allocation table manager 340 creates a distinguishable 
storage digital video recording system 300 configured in 55 file entry , e.g. , distinguishable file entry 320 , in the file 
accordance with embodiments of the disclosure . FIG . 3 allocation table 314. Said differently , the control circuit is 
illustrates a macro - level view of the remote storage digital configured to create distinguishable file entries 320,321,322 
video recording system 300 , while more detailed structures of the file allocation table 314 in response to received 
will be described in more detail later . The remote storage requests to record a particular video content offering . 
digital video recording system 300 of FIG . 3 is suitable for 60 However , in contrast to either the storage server ( 110 ) of 
implementing the methods of creating a file allocation table FIG . 1 or the storage server ( 210 ) of FIG . 2 , if a first user , 
314 to organize clusters 326 of the computer readable e.g. , user 303 , has recorded a particular content offering , 
medium 308 , where the file allocation table 314 comprises thereby causing data 323 corresponding to the particular 
a plurality of distinguishable file entries 320,321,322 , with content offering to have already been written to clusters 330 
each of the distinguishable file entries 320,321,322 indexing 65 of the computer readable medium 308 , when a second user , 
clusters 330 of the computer readable medium 308 , but e.g. , user 304 , records the same content , the control circuit 
where at least two of the plurality of distinguishable file of the storage server 310 does not duplicate the correspond 
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ing data 323. Instead , the file allocation table manager 340 unique nature of storage usage occurring in the remote 
causes the control circuit to creates a separate and distinct storage digital video recording system 300. In one or more 
file entry , e.g. , distinguishable file entry 321 that indexes the embodiments , the optimized storage provided by the control 
selfsame clusters 331 to which the data 323 is written . The circuit and file allocation table manager 340 of the storage 
selfsame clusters 331 comprise the data 323 for the video 5 server 310 allows for simultaneous recording of the same 
content offering . Accordingly , when a second recording is content 309 , at the same time , in response to requests from 
initiated , if the data corresponding to that recording is stored hundreds if not thousands of different users , e.g. , users 
in clusters 330 of the computer readable medium 308 , a 303,304,305 . Embodiments of the remote storage digital 
second distinguishable file entry will be crated in the file video recording system 300 allow each user's recordings to 
allocation table 314. Rather than referencing different clus- 10 be stored with separate , distinguishable , and unique , distin 
ters of the computer readable medium 308 as in prior art guishable file entries 320,321,322 in the file allocation table 
solutions , the distinguishable file entry will index selfsame on a one file entry - per - subscriber - per - recording basis . 
clusters as did the previous recording . In one or more embodiments , the remote storage digital 

Advantageously , the storage server 310 of FIG . 3 looks to video recording system 300 includes standard input and 
remote devices as does the prior art storage server ( 210 ) of 15 output capabilities . For example , in one or more embodi 
FIG . 2 in that each recording is identified by a separate and ments , the remote storage digital video recording system 
distinguishable file entry . However , rather than each file 300 can function to provide support for file input and output 
entry indexing different clusters of the computer readable libraries and functions . In one or more embodiments , a 
medium 308 , file entries corresponding to selfsame content purveyor of the remote storage digital video recording 
indexes selfsame clusters 331 of the computer readable 20 system 300 can use , for example , a “ fcreate ” command to 
medium 308 . create a file entry , a “ fopen ” command to open a file entry , 

Illustrating by example , in FIG . 3 there are three distin a " fread ” command to read data indexed by a file entry , an 
guishable file entries 320,321,322 in the file allocation table “ fwrite ” command to write to a file entry , and so forth . 
314. distinguishable file entries 320,321 correspond to self Embodiments of the disclosure contemplate that when the 
same content . Accordingly , both file entry 302 and distin- 25 storage server 310 is in operation , users 303,304,305 may 
guishable file entry 321 , despite being distinguishable in the cause large numbers , e.g. , hundreds to tens of thousands , of 
file allocation table 314 , reference selfsame clusters 331 of the same content to be recorded at the same time . Embodi 
the computer readable medium 308. This results in space ments of the disclosure provide each user 303,304,305 with 
savings in the computer readable medium 308 in that each their own distinguishable file entry 320,321,322 while opti 
content offering recorded is only stored once . Simultane- 30 mizing storage space by recording the data only once . In one 
ously , the file allocation table manager 340 causes the embodiment , the control circuit of the storage sever 310 is 
control circuit to create a separate and distinguishable file configured to detect simultaneous recording instances and 
entry 320,321 , for each recording that is accessible only will write the common data 323 to clusters 330 of the 
by the user that initiated the recording . As the storage server computer readable medium 308 only once . The file alloca 
310 can be configured to determine a unique device identi- 35 tion table manager 340 then causes the control circuit to 
fier for each of the client devices 306,307,308 , the storage maintain an appropriate file allocation table 314 having 
server 310 can limit accessibility to each distinguishable file distinguishable file entries 320,321 for selfsame clusters 
entry 320,321,322 to only the client device that initiated the 331. For users that record a program in its entirety , this 
recording . Examples of device identifiers include a MAC results in tremendous storage savings in the computer read 
address or IP address in a computer environment , a mobile 40 able medium 308 . 
telephone number in a mobile environment , a serial number Consider the following example : presume user 303 starts 
or other unique identifier in a set - top box environment , and recording content 309 when it is initially delivered to the 
so forth . user's client device 306. Next , presume user 304 starts 

While the selfsame clusters 331 will be the same with recording the content 309 ten minutes later . When user 303 
respect to the data content , headers , metadata , and other 45 begins recording the content , the control circuit of the 
information in each distinguishable file entry 320,321,322 storage server 310 creates a first distinguishable file entry 
can be different . For example , in one embodiment header 320 indexing data 323 corresponding to the content 309 
information for a particular file entry , e.g. , distinguishable being written to clusters 330 ( at selfsame clusters 331 ) of the 
file entry 320 , may identify a user , e.g. , user 303 , or a client computer readable medium 308. When user 304 starts 
device , e.g. , 306 , that initiated the recording . Accordingly , in 50 recording the content 309 , the control circuit creates a 
one or more embodiments , the at least two of the plurality second distinguishable file entry 321 indexing selfsame 
of distinguishable file entries 320,321 will comprise meta clusters 331 of the computer readable medium 308 while 
data identifying owners of data 323 represented by the those selfsame clusters 331 , which are indexed by the first 
selfsame clusters 331. In one or more embodiments , the distinguishable file entry 320 , are being written . As the data 
owners will be different . This information , which can also be 55 323 corresponding to the content 309 are only written once , 
stored in clusters 330 on the computer readable storage the data 323 written to the selfsame clusters 331 of the 
medium 338 , will be different from the information stored in computer readable medium 308 will be different from any 
the header of distinguishable file entry 321. However , the other clusters 330 of the computer readable medium 308 . 
content data will be stored in the selfsame clusters 331 . The storage server 310 can manage the selfsame clusters 
Accordingly , distinguishable file entries 320,321 for the 60 331 in a variety of ways . In one embodiment , the storage 
same content 309 can , in one or more embodiments , index server 310 can maintain the data 323 in the selfsame clusters 
some different clusters of the computer readable storage 331 until each user , i.e. , users 303,304 of this example , have 
medium 338 , e.g. , owner , permissions , etc. , and will also accessed their respective distinguishable file entries 320 , 
index selfsame clusters 331 as well . 321. Accordingly , in one or more embodiments , where the 

The remote storage digital video recording system 300 65 two distinguishable file entries 320,321 define a set of file 
provides optimized storage in the computer readable entries for the content 309 , the control circuit of the storage 
medium 308 and is designed and developed to recognize the server 310 can be configured to delete the selfsame clusters 
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331 when a last member of the set accesses the selfsame recording system ( 300 ) described above . Shown in FIG . 5 
clusters 331. In another embodiment , the control circuit of are the storage server 310 , the computer readable medium 
the storage server 310 can erase the data 323 when the 308 , and the file allocation table manager 340. In this 
metadata of the distinguishable file entries 320,321 is illustrative embodiment , the file allocation table manager 
changed to identify there are no longer owners of the data 5 340 and the file allocation table 314 reside in an optimized 
323 . file system 401 of the storage server 310. At least two 
When the client devices 306,307 , which are remote across distinguishable file entries 320,321 index selfsame clusters 

the interactive network 311 relative to the storage server 331 because they correspond to the same content offering . A 
310 , access the data 323 corresponding to the content 309 , third distinguishable file entry 322 indexes different clusters 
a communication interface of the storage server 310 causes 10 402 because it corresponds to a different content offering . 
the client devices 306,307 to perceive that the two distin As noted above , the file allocation table manager 340 
guishable file entries 320,321 index different clusters 330 of plays a central role in this system . Specifically , the file 
the computer readable medium 308. This allows legacy allocation table manager 340 adds an awareness in the 
client devices , such as those configured to operate with the optimized file allocation system to the special conditions of 
prior art remote storage digital video recording system ( 200 ) 15 the various distinguishable file entries 320,321 in which 
of FIG . 2 , to be used with the storage server 310 configured several users ( 303,304 ) are causing the exact same data for 
in accordance with embodiments of the disclosure . The the exact same content to be written to a single set of 
legacy client devices simply read the distinguishable file clusters , i.e. , selfsame clusters 331 , indexed by different 
entries 320,321 just as they would in the prior art system . files . 
They do not have information indicating that the distinguish- 20 In this illustration , two content offerings are being 
able file entries 320,321 index selfsame clusters 331 . recorded . First content offering , which corresponds to dis 
Accordingly , applications on remote devices that avail them tinguishable file entry 320 and distinguishable file entry 321 , 
selves of storage in the computer readable medium 308 of is being written to selfsame clusters 331 , while a second 
the storage server 310 are unaware that any optimization is content offering , which corresponds to distinguishable file 
occurring . Such applications operate without modification or 25 entry 322 , is being written to clusters 402. This is due to the 
update . Such applications will create files , write to files , read fact that two users have opted to record the same content 
from files , and delete files . The detection of simultaneous , offering . The third user has opted to record a different 
common - program recording will occur at the file system program . Accordingly , three distinguishable file entries 320 , 
level , with optimization at the disk storage level , and the 321,322 are created . Each user therefore has their own file 
applications will be unaware of this . 30 entry representing their recording of a program . However , 

In one or more embodiments , a “ fread , ” “ fgets , ” and other only two data sets are written to the clusters of the computer 
file system commands , when executed in the remote storage readable medium 308. One is indexed by distinguishable file 
digital video recording system 300 , will work just as they do entries 32 21 , while the other is indexed by distinguish 
in the prior art remote storage digital video recording system able file entry 322. The file allocation table 314 maintains 
( 200 ) . However , the “ fdelete ” command is unique in the 35 common file allocation table entries such that the file for the 
remote storage digital video recording system 300 of FIG . 3 . two users recording the same content offering refers to a 
In one or more embodiments , a “ fdelete ” command will not shared or common set of block storage . 
instantly erase data 323 in selfsame clusters 331 where there Turning now to FIG . 6 , illustrated therein is a method 600 
are multiple distinguishable file entries 320,321 indexing of optimizing storage in a storage server . The method 600 is 
those selfsame clusters 331. Instead , the control circuit of 40 suitable for use in a remote storage video recording system 
the storage server 310 will take into account the unique in one or more embodiments . The method 600 is also 
nature of the file allocation table 314 and will keep remain suitable for coding as executable instructions for a control 
ing distinguishable file entries consistent for the data 323 . circuit of a storage server operating in a remote storage 
Accordingly , in one embodiment , the data 323 of the self recording system as well . 
same clusters will not be erased until a last user , i.e. , a last 45 At step 601 , the method 600 receives a request to record 
owner of a distinguishable file entry , accesses the data 323 a particular content offering . At step 602 , the method 600 
indexed by that file entry . APIs are trivial to code with such creates a first distinguishable file entry in a file allocation 
a file system and would work much like any file system table corresponding to the recording . In one or more 
implementation today . The key innovation is in the file embodiments , step 602 comprises creating metadata for 
system write and file system delete operations described 50 each distinguishable file entry created . In one or more 
above . embodiments , the metadata defines an owner of the data that 

Turning now to FIG . 4 , illustrated therein is a schematic is to be indexed by the distinguishable file entry created . 
block diagram of portions of the remote storage digital video At decision 603 , the method 600 determines whether data 
recording system ( 300 ) described above . As noted , the corresponding to the content offering are recorded on clus 
storage server 310 may include a control circuit 410 or other 55 ters of a computer readable medium . Where they are not , the 
processing device . The control circuit 410 can be operable method 600 stores data corresponding to the content offering 
with a file allocation table manager 340. The control circuit in one or more clusters of the computer readable medium at 
410 can also be operable with one or more memories 412 or step 604. In one embodiment , the one or clusters are in a 
storage devices 441,442,443 . In one embodiment , these memory operable with a storage server comprising a control 
memories 412 or storage devices 441,442,443 can comprise 60 circuit operable with the memory . At step 605 , the method 
the computer readable medium ( 308 ) . One or more commu 600 causes the first distinguishable file entry to index the 
nication circuits 444,445,446 , configured here as video clusters to which the data were written . 
streaming engines , are in communication with the remote The method then returns to step 601. At the second 
client devices 306,307,308 across the interactive network iteration of step 601 , the method receives a request to record 
311 . 65 a particular content offering . At the second iteration of step 

Turning now to FIG . 5 , illustrated therein is an operational 602 , the method 600 creates a second distinguishable file 
diagram of portions of the remote storage digital video entry in the file allocation table . 
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Again at decision 603 , the method 600 determines the one or more remote devices to perceive the at least two 
whether data corresponding to the content offering is of the plurality of distinguishable file entries of 701 to index 
recorded on clusters of a computer readable medium . In one different clusters . 
or more embodiments , the determination at decision 603 can At 706 , the storage server of 701 comprises a video 
comprise referencing the first distinguishable file entry . In 5 recording device . At 707 , the selfsame clusters of 701 
one or more embodiments , the second iteration of decision comprise data of a video content offering . At 707 , the control 
603 occurs prior to the second iteration of step 602. Said circuit of 701 is to create entries of the file allocation table 
differently , in one or more embodiments the determination in response to received requests to record the video content 
that the data are stored on the one or more clusters of the offering 
computer readable medium occurs prior to creating the At 709 , the at least two of the plurality of distinguishable 
second distinguishable file entry . file entries of 701 comprise metadata identifying owners of 
Where the data are not stored on the computer readable data represented by the selfsame clusters . At 710 , the owners 

of 709 are different . At 711 , the control circuit of 701 is to medium , steps 603,604,605 can be repeated . Where they are , 
the method 600 causes the second distinguishable file entry 15 owners of the data . erase the data when the metadata is changed to identify no 
to index the clusters to which the data were previously At 712 , a method comprises storing data in one or more 
written at step 606. The method 600 can repeat to create a clusters of a computer readable medium in a memory 
third distinguishable file entry in the file allocation table also operable with a storage server comprising a control circuit 
indexing the one or more clusters , and so forth . operable with the memory . At 712 the method creates a first 

In one or more embodiments , the second iteration of step 20 distinguishable file entry in a file allocation table indexing 
602 occurs while the first iteration of step 604 is occurring . the one or more clusters . At 712 , the method creates a second 
Said differently , in one or more embodiments , the creation of distinguishable file entry in the file allocation table also 
the second distinguishable file entry happens while the indexing the one or more clusters . At 713 , the method 
storing of the data occurs . creates at least a third distinguishable file entry in the file 

In parallel with the distinguishable file entry creation , 25 allocation table also indexing the one or more clusters . 
users can be consuming the data . For example , at step 607 , At 714 , the method of 712 creates the second distinguish 
one or more owners can access the data . At optional step able file entry while the storing occurs . At 715 , the method 
608 , the method 600 can comprise removing owners from of 712 determines the one or more clusters are stored on the 
the metadata after they have accessed the data . At optional computer readable medium prior to creating the second 
step 609 , the method 600 can comprise removing the data 30 distinguishable file entry . At 716 , the method of 715 deter 
from the one or more clusters after all owners have accessed mines by referencing the first distinguishable file entry . 
the data . At 717 , the method of 712 further comprises creating 

In one or more embodim ts , at optional step 610 , the metadata for each distinguishable file entry , the metadata 
method 600 can cause at least one remote device in com defining an owner of the data . At 718 , the method of 717 
munication with , for example , a control circuit executing the 35 removes owners from the metadata after they have accessed 
method , to perceive the first distinguishable file entry and the data . At 719 , the method of 718 removes the data from 
the second distinguishable file entry to index different clus the one or more clusters after all owners have accessed the 
ters . Inclusion of this optional step 610 allows the method data . At 720 , the method of 712 causes at least one remote 
600 to be used with legacy remote devices configured for device in communication with the control circuit to perceive 
communication with prior art remote storage digital video 40 the first distinguishable file entry and the second distinguish 
recording systems . able file entry to index different clusters . 

Turning now to FIG . 7 , illustrated therein are various In the foregoing specification , specific embodiments of 
embodiments of the disclosure . At 701 , a system comprises the present disclosure have been described . However , one of 
a storage server comprising a memory and a control circuit ordinary skill in the art appreciates that various modifica 
operable with the memory . At 701 , the storage server is in 45 tions and changes can be made without departing from the 
communication across a network with one or more client scope of the present disclosure as set forth in the claims 
devices . At 701 , the control circuit is configured to create a below . Thus , while preferred embodiments of the disclosure 
file allocation table to organize clusters of the computer have been illustrated and described , it is clear that the 
readable medium . At 701 , the file allocation table comprises disclosure is not so limited . Numerous modifications , 
a plurality of distinguishable file entries , with each of the 50 changes , variations , substitutions , and equivalents will occur 
distinguishable file entries indexing clusters of the computer to those skilled in the art without departing from the spirit 
readable medium . At 701 , at least two of the plurality of and scope of the present disclosure as defined by the 
distinguishable file entries indexing selfsame clusters of the following claims . Accordingly , the specification and figures 
computer readable medium . are to be regarded in an illustrative rather than a restrictive 

At 702 , the control circuit of 701 is configured to create 55 sense , and all such modifications are intended to be included 
a second distinguishable file entry while the selfsame clus within the scope of present disclosure . The benefits , advan 
ters indexed by a first distinguishable file entry are written . tages , solutions to problems , and any element ( s ) that may 
At 703 , the selfsame clusters of 701 comprise data different cause any benefit , advantage , or solution to occur or become 
from any other clusters of the computer readable medium . more pronounced are not to be construed as a critical , 
At 704 , the at least two of the plurality of distinguishable 60 required , or essential features or elements of any or all the 

files of 701 comprise a set of distinguishable files . At 704 , claims . 
the control circuit of 701 is configured to delete the selfsame What is claimed is : 
clusters when a last member of the set accesses the selfsame 1. A system , comprising : 
clusters . a storage server comprising a memory and a control 
At 705 , the system of 701 further comprises a commu- 65 circuit operable with the memory , the storage server in 

nication interface in communication with one or more communication across a network with one or more 
remote devices . At 705 , the communication interface causes client devices , the control circuit to : 
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create a file allocation table to organize clusters of a 11. The system of claim 9 , the control circuit to erase the 
computer readable medium ; data when the metadata is changed to identify no owners of 

the file allocation table comprising a plurality of distin the data . 
guishable file entries , each of the distinguishable file 12. A method , comprising : 
entries identifying a content offering and indexing storing data in one or more clusters of a computer 

readable medium in a memory operable with a storage clusters of the computer readable medium ; server comprising a control circuit operable with the at least two of the plurality of distinguishable file entries memory ; identifying a common content offering directly index creating a first distinguishable file entry in a file allocation 
ing selfsame clusters of the computer readable medium table directly indexing the one or more clusters ; and 
to which data of the common content offering is writ creating a second distinguishable file entry in the file 
ten . allocation table also directly indexing the one or more 

2. The system of claim 1 , the control circuit to create a clusters without indexing clusters of the computer 
second distinguishable file entry while the selfsame clusters readable medium that are different from the one or 

more clusters . indexed by a first distinguishable file entry are written . 
3. The system of claim 1 , the selfsame clusters of the 13. The method of claim 12 , further comprising creating 

a third distinguishable file entry in the file allocation table computer readable medium comprising data different from 
any other clusters of the computer readable medium . also directly indexing the one or more clusters . 

14. The method of claim 12 , the creating the second 4. The system of claim 1 , the at least two of the plurality 
of distinguishable file entries comprising a set of distin- 20 distinguishable file entry while the storing occurs . 
guishable files , the control circuit to delete the selfsame 15. The method of claim 12 , further comprising deter 
clusters when a last member of the set accesses the selfsame mining the one or more clusters are stored on the computer 
clusters . readable medium prior to creating the second distinguish 

able file entry . 5. The system of claim 1 , further comprising a commu 
nication interface in communication with one or more 16. The method of claim 15 , the determining comprising 
remote devices , the communication interface to cause the referencing the first distinguishable file entry . 

17. The method of claim 12 , further comprising creating one or more remote devices to perceive the at least two of 
the plurality of distinguishable file entries to index different metadata for each distinguishable file entry , the metadata 
clusters . defining an owner of the data . 

6. The system of claim 1 , the storage server comprising a 30 owners from the metadata after they have accessed the data . 18. The method of claim 17 , further comprising removing 
video recording device . 

7. The system of claim 6 , the selfsame clusters comprising 19. The method of claim 18 , further comprising removing 
the data from the one or more clusters after all owners have a video content offering . accessed the data . 8. The system of claim 7 , the control circuit to create 

entries of the file allocation table in response to received 20. The method of claim 12 , further comprising causing 
at least one remote device in communication with the requests to record the video content offering . 

9. The system of claim 1 , the at least two of the plurality control circuit to perceive the first distinguishable file entry 
of distinguishable file entries comprising metadata identify and the second distinguishable file entry to index different 

clusters . ing owners of data represented by the selfsame clusters . 
10. The system of claim 9 , the owners being different . 
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